The function of nicotinic acetylcholine receptors (AChR) in fish electric organs and at vertebrate neuromuscular junctions can be conveniently divided into four subfunctions: a, specific ligand binding; b, coupling of binding to cation permeability increases; c, ion permeation; and d, desensitization, a process by which ion channels are inactivated in the prolonged presence of activating ligands (1) . Two recent advances in AChR research provide a unique opportunity to characterize both the biochemical and ion permeability properties of the AChR in a single, welldefined membrane environment. Reliable methods for reconstitution of AChR ion permeability control properties in lipid vesicles have been developed (1, 2), and quenchflow techniques to measure the initial rates of ion fluxes across membrane vesicles in the millisecond time domain have been successfully applied to AChR-containing membranes (3, 4) .
We provide here quantitative measurements of both activation and inactivation kinetics of AChR-mediated cation flux in reconstituted vesicles containing purified Torpedo californica AChR. We also show that treatment of AChR with the disulfide reducing agent dithiothreitol (DTT) alters the ligand affinity of the AChR without altering channel properties. These results, together with previous work from our laboratory (5, 6), show that the purified AChR protein retains four important functional characteristics: a, a high efficiency of cation translocation; b, a fast inactivation process in the subsecond time domain; c, a slower inactivation process in the seconds time domain; and d, a sensitivity to specific chemical modifications.
MATERIALS AND METHODS
Methods for isolation of membranes from Torpedo californica electroplax, extraction and purification of AChR in cholate by affinity chromatography, and reconstitution of AChR with soybean lipids (Asolectin, Associated Concentrates, Woodside, NY) were as described by Walker 
RESULTS AND DISCUSSION
Reconstituted membranes containing 1 mg/ml purified AChR (6-8 nm a-bungarotoxin binding sites/mg of protein) and 20 mg/ml soybean lipids were tested for ion flux using the quench-flow technique as described by Walker et al. (5) . A typical value for J., the maximum flux rate constant at saturating Carb concentrations, was 100 s-'. Such a value corresponds to the movement of 104 ions/ AChR channel/s as expected for fully functional AChR under the ionic conditions of the assay.
The effects of DTT reduction on the initial flux rates
